INTRODUCTION
for some basic notions and a satisfactory theory in two dimensions).
In this paper, we are concerned with the uniqueness aspect of the equation Ric (g) = R. Our main result shows that certain positive definite tensors on certain manifolds do indeed uniquely determine their metrics. Our results are extensions of a result of Hamilton [H ] , who showed that the standard metric on the sphere Sn is uniquely determined by its The upshot of all this is that, without special assumptions on M, the strongest statement we can make is that the Ricci curvature uniquely determines the Levi-Civita connection of its metric -and it is precisely this statement that we shall prove for the Ricci curvatures we consider.
THE BASIC ESTIMATE
All of the results in this paper are based on the following lemma, which appears in [H ] . Since the proof is so short, we include it for completeness, and in order to fix some notation. (M, g) to (M, g ) is a harmonic mapping, and is precisely the harmonic mapping energy density [EL] .
Proof of Lemma 2.1. First, recall that if V is the covariant derivative of g's Levi-Civita connection, then -We claim that the formula of the lemma is the contraction of (2.5) with Upon this contraction, the left side of (2.5) is as claimed, while on the right, the second and fourth terms cancel because is zero. The first term on the right side of (2 . 5) becomes (using (2.3))
Now we use (2 . 4) and add in the third term ; the right side of the contraction of (2 . 5) is :
All of the terms in the equality of the lemma have now been accounted for.
q. e. Here, Scal is the scalar curvature operator, and the last term on the right is simply a hybrid norm squared of T.
THE MAIN RESULTS
To state our main results on uniqueness and nonexistence, we need a geometric notion that will reflect the sign of the right-hand side of the inequality in Corollary 2.6. The appropriate notion turns out to be the 0 eigenvalues of the curvature operator R (see [BK] 
